Introduction
ROBY, which can provide an extremely accurate anatomical structure of a whole-rat body that can be employed with MC simulation.
Using MC simulation and ROBY, we 
Methods

Spinal Cord Injury (SCI) rat model
The study uses ROBY [26] , a 3D anatomical model of a rat, which was developed by segmentation and 3D reconstruction of rat MRI images obtained on non-uniform rational B-spline. The rat model comprises of a realistic description of the organs and skeletal system of the rat and allows for flexible manipulation of the animal organ(s) using a set of control points. The ROBY model could scale one or more selected organ(s) as well as the entire rat. In this study, the generated dimension of the rat model was 58 mm (laterally)×43 mm (anteroposterior)×225 mm (length). The resulting 3D rat model was 300×300×1500 voxels with a resolution of 0.2×0.2×0.2 mm 3 as shown in Figure 1A . The modification of the model was done manually by removing T10 spinous process and implanting a hematoma in the spinal cord using MATLAB (The MathWorks, Inc., Natick, Massachusetts, USA).
The implanted hematoma was presumed as an ellipsoid-shaped object that had a volume of 2 mm 3 [27] . In order to balance the computational time and precision, only the region of interest was used in the simulation.
Therefore, the 3D rat model employed in the simulation has a dimension of 300×300×300 voxels, which comprises the indices of the different rat tissue types, such as skin, muscle, soft tissue, spinal cord, bone and blood. The indices were used to assign tissue-specific optical properties for every voxel. developed by Fang [23] . The optical properties of the skin, muscle, bone, soft tissue, spinal cord and blood (SpO 2 >98%) at 660, 810, and 980 nm were used in this study (Table 2 ). These properties were derived from previous studies [28] [29] [30] [31] . The refractive index (n) for all the tissues was assumed to be 1. 
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